IN a previous paper [Howat & Wright, 1934] it was shown that drastic heat treatment of neutral solutions of calcium caseinogenate resulted in a gradual dephosphorylation of the caseinogen molecule and ultimately in coagulation of the protein. There was also a slow liberation of acid-soluble nitrogen.
II. THE RATE OF PHOSPHORUS CLEAVAGE.
BY GEORGE ROBERTSON HOWAT AND NORMAN CHARLES WRIGHT. From the Hannah Dairy Re8earch Institute, Kirkhill, Ayr. (Received 13 June 1936.) IN a previous paper [Howat & Wright, 1934] it was shown that drastic heat treatment of neutral solutions of calcium caseinogenate resulted in a gradual dephosphorylation of the caseinogen molecule and ultimately in coagulation of the protein. There was also a slow liberation of acid-soluble nitrogen.
In the original experiments the protein solutions were heated in closed tubes at 120°. It appeared desirable to carry through a further series of experiments using a lower range of temperatures. It was hoped by this means (a) to determine the temperature coefficients of the reactions, and (b) to secure further evidence regarding the relationship between phosphorus cleavage and the coagulation of the protein.
TECHNIQUE.
Solutions of calcium caseinogenate were prepared by the technique described in the earlier paper, but were made up to contain 3-0 % in place of 3-5 % caseinogen. The amount of Ca(OH)2 used was 0-065 g. per 100 ml., which gave a pH of roughly 6-9. roughly on a straight line. This fact provides strong presumptive evidence that dephosphorylation and heat coagulation are related reactions, coagulation probably being preceded by liberation of phosphorus from the caseinogen molecule. It may be noted that the slope of the curve shows that, for each rise in temperature of 100, the reaction velocity increases threefold. This fact has one interesting application. For various reasons it is necessary to store milk products, such as evaporated milk, for relatively long periods. It appeared possible that during such prolonged storage dephosphorylation of the caseinogen might occur, with consequent coagulation of the protein. In order to obtain some idea of the rate of dephosphorylation and coagulation at storage temperatures the curve in Fig. 6 was extrapolated to 200. It was found that at this temperature dephosphorylation would take well over 7 years-a storage period completely outside the range of commercial practice. To confirm this point samples of caseinogen were prepared from freshly manufactured evaporated milk and from evaporated milk which had been stored for 6-9 months. The N/P ratios of the caseinogen were found to be as follows:
Freshly manufactured samples [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] These figures show that during 6-9 months' storage at ordinary temperatures there was no detectable liberation of phosphorus from the caseinogen molecule. 3. It is shown that for each rise in temperature of 100 the reaction velocity of dephosphorylation and coagulation increases three-fold.
SUMMARY
4. No detectable liberation of phosphorus takes place as a result of storing evaporated milk at ordinary temperatures for periods of 6-9 months.
